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A Theory of Group Decision Behavior

The investigation of group decision-making behavior raises a number of

intriguing issues. Not the least of these are such questions as: Can a group's

decision behavior with respect to a specific task be explained (predicted) from

a knowledge of the decision processes of the individual participants? In what

manner and by what mechanism does the process of arriving at a group decision

affect the decision procedures of the individuals concerned? How and under

what conditions do the psychological characteristics of each individual affect

the group's decision-making behavior? Although there are many other questions

which could be asked about the decision procedures of groups, this paper is

principally concerned with presenting an answer to the first--to wit, a theory

is proposed which from a knowledge of the decision processes of the individual

members is sufficient to account for a group's decision behavior. However, while

little attention is directed toward the remaining two questions, it is our

opinion that the theory of group decision behavior as well as the method by which

it is subjected to test provide a basis from which their answers can be readily

develope'd. Accordingly, a discussion of these items is left until the end with

the major part of the paper being devoted to the development and testing of

the proposed theory of the group decision-making process.

Antecedents of the Theory

In order to explain the decision behavior which takes place within a group

when it is engaged in a specified task, we posit that it is first necessary to

know the decision processes with respect to this task of each member of the group.

To know an individual's decision processes implies the existence of a theory

of individual decision-making behavior. For such a theory is required if one





is to be able to specify in detail the decision processes of a particular

individual. In our research on group decision behavior we have employed an

information processing theory of human decision-making (Newell, Shaw, and Simon,

1958a). The object of this theory is to explain the process of human problem

solving by identifying the types of decision processes humans employ while

solving a variety of problems. It is a basic assumption of the theory that

decision processes can be isolated as well as identified, and that they can be

represented by whole programs of processing which are nothing more than a series

of straight forward mechanical operations.

Since theories of individual behavior have been developed to explain a

number of aspects of human information processing, e.g. rote learning

(Feigenbaum, 1963), hypothesis testing behavior in a binary choice situation

(Feldman, Tonge, and Kanter, 1961), and the acquisition of sequential pattern

concepts (Simon and Kotovsky, 1963), there is sufficient evidence to suggest

that decision-making behavior can be successfully studied in a number of

empirical contexts. For instance, the decision behavior of individuals engaged

in solution of problems in logic (Newell, Shaw, and Simon, 1957), geometry

(Gelernter, Hansen, and Loveland, 1960), chess (Newell, Shaw, and Simon, 1958b),

and portfolio selection (Clarkson, 1962), to mention but a few examples, can and

have been used as the basis from which to test the empirical validity of many

of the hypothesized decision processes. This is not to say that all the

hypotheses of a particular theory of human decision behavior could be tested in

this fashion. Manifestly, some hypotheses will be peculiar to specific

problem contexts. The basic assumption, however, is that a certain number of

these information processing hypotheses can be tested in a variety of situations,





- 3 -

and that this number is sufficient to guarantee the empirical testability of

the resulting theory.

Implicit in this last assertion is the further assumption that invariances

exist in the structure of the decision processes of different individuals.

Indeed, it is assumed that these invariances not only exist but that theory can

also be isolated, identified, and empirically confirmed. For example, the theory

of human problem solving (Newell, Shaw, and Simon, 1958a) postulates the

existence in an individual of a memory, some primitive information processes,

and a hierarchy of decision rules. An application of this theory to a problem

such as how humans acquire concepts of sequential patterns (Simon and Kotovsky,

1963), turns these postulates into testable hypotheses by specifying the contents

of memory, the requisite information processes, as well as the content and

order of the decision processes, such that the theory is now sufficient to

account for the observed behavior. If it were not possible to identify the

structure of these processes, then one could not transform these postulates

into the testable hypotheses of a specific theory of human decision behavior

(Clarkson and Pounds, 1963). In effect, it is assumed that unless structural

invariances exist, like the ordering and processing of symbols in memory,

among the decision processes of different problem solvers, then it is not

possible to construct a testable theory of individual decision behavior in this

fashion.

If it is possible, on the basis of the research already conducted, to

accept the statement that theories can be constructed which explain the decision-

making behavior of individual subjects, then the question immediately arises as

to whether this theory can be extended to encompass the decision behavior of
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groups. To develop a testable theory of individual behavior a postulate is

employed which asserts the existence of certain structural invariances in the

decision processes of all problem solvers. But groups of all sizes are composed

of individuals. Hence, the ability to infer from individual to group decision

behavior would be provided by a postulate which asserts the existence of

invariances between the structure of individual and group decision processes.—

The basis of this postulate resides in inductive and empirical grounds--it

cannot be proved as a theorem. Indeed the only way in which it can be supported,

other than by an appeal to parsimony and its consistency with the first

postulate of invariance, is through a series of empirical tests.

In order to subject the second postulate of invariance to empirical test

an experiment is required where it is possible to demonstrate that a group's

decision behavior can be explained in the same way as that of an individual.

To provide the requisite data the experiment must be designed in such a way

that the decision processes of both individuals and groups can be readily

elicited. At the same time, we are interested in testing the hypothesis that

the decision behavior of the group can be predicted from a knowledge of the

decision processes of its individual members. Accordingly, the experiment must

also enable the experimenter to ascertain the decision procedures of each

subject with respect to the task prior to their taking part in a group decision.

— In the remainder of the paper this posit will be referred to as the
second postulate of invariance.





Once such an experiment is designed the one can then immediately subject

the proposed theory to a series of empirical tests. For the experiment yields

two sets of observations: those which are produced by the individuals as they

perform the task by themselves, and those generated by the same individuals

when they are behaving as a group on the same experimental task. Since the

decision behavior of the group is to be interpreted within the same theoretical

structure as that of the individuals, the success with which this representation

is carried out will provide empirical support for the second postulate of

invariance. Similarly, once the decision processes of each participant are

identified the level of success with which they are employed to predict the

decision behavior of the group will constitute a direct test of the eiT5>irical

validity of the proposed theory.

Experiment and Procedures

The experimental task presented to each subject is that of making a series

2/
of bids, i.e. announcing a series of prices, in two separate markets.— Subjects

are given a set of instructions about the task which, in brief, contain the

following points: A trial consists of making one bid, in terms of dollars and

cents, in each of two, independent markets. The bids are to be competitive in

that subjects are informed they are bidding against two markets which reflect

2/— This task is adapted from some previous experimental research on the

processes which individuals employ in order to decide which of several
alternatives to attend to next (Pounds, 1964). The inquiry into the "problem
solving control" process yielded sufficient evidence on the decision behavior
of individuals in this experimental task to recommend its use in the current
situation.
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the bids of other people. A subject "wins" on his bids if his prices are below

those generated by the market. Thus, at the end of each trial a subject is

told whether he "won" or "lost" on his bids. These results are determined by

the experimenter who compares the subject's bids to a particular series of

random numbers.— The task itself consists of a sequence of such trials where

the object for a subject is to win as much money as he can. The only restric-

tion which is imposed upon the bidding process is that a subject may only alter

one of his bids on each trial. Accordingly, except for the first trial on

which two bids are required,— the problem faced by a subject is to decide

which if either of his two previous bids to alter and in what direction (increase

or decrease) so that he wins as much as he can over an announced series of

such trials.

Before commencing to play a subject is presented with the written instruc-

tions and a special form upon which to write his bids. The form contains

columns of numbered blanks, two per trial, into which the prices are entered.'-

At the end of each trial the subject is instructed to draw a circle around those

bids which won. Consequently, after a series of trials a subject has in front

of him a complete record of his play, i.e. the number of times he has won or lost

as well as the prices at which these events occurred. Manifestly, at the end

3/— In these experiments sequences of random numbers are used which have a

mean of 2 and a standard deviation of 1. In previous research (Pounds, 1964)
various means and standard deviations were en^loyed with no noticeable effect
being observed in subjects' decision behavior.

4/— The written instructions contain a suggested opening bid of $1 on each
market. But as subjects are free to choose any price, many subjects ignore this
suggestion and begin at higher prices.
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of the announced set of trials this form constitutes a written record of a

subject's bidding behavior in this task. And it is expressly this stream of

behavior when generated by a group that we take as the events to be explained.

The experimental procedure is as follows: Subjects are provided with the

instructions as well as a form and are told they are going to play 25 trials.

These trials are used to permit subjects to gain experience with the task. In

addition, they are requested during these trials to try and develop a rule or

set of rules for behaving in this situation. After the 25th trial subjects are

asked to write down the decision rules they were requested to think about as they

played. To assist them in this process they are told to consider the problem

in terms of trying to instruct someone else to play in their stead. They are

also informed that as soon as they have finished writing their rules they will

have 25 trials in which to test out its behavior. Accordingly, by the end of

the 50th trial each subject will have had an opportunity to assess and amend, if

he chooses, the set of rules by which he decides what prices to try next.

At this point, two subjects who have completed the first two stages are

brought together in one room. They are informed that they are both going to play

as a group for a third set of 25 trials. They still have their written rules as

well as any comments they may have appended and they are given 10 to 15 minutes—

to discuss and play how they are going to play as a group. Once this decision

— To date there has been almost no control on the amount of time allowed
for the planning period. If after 15 minutes subjects have not agreed on a
method for playing the experimenter suggests they might get on with it, but does
not terminate the planning session. In some cases discussion was ended by the
experimenter's suggestion that they try and work out what they are going to do as

they go along--i.e. get started and see if conflicts cannot be resolved as they
occur.
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is made they are presented with a sequence of 25 trials the completion of which

ends the experiment.

To recapitulate, the recorded decision behavior at the end of the experiment

consists of the following items:

Stage 1 ; Bidding behavior in a set of 25 trials where a subject is learning

how to play. These data are used by the subject as a basis for

developing a rule or set of procedures for selecting bids.

Stage 2 ; A second set of 25 bids where the subject is trying out the rule

derived from Stage 1 .

Stage 3 ;— A third set of 25 bids where two subjects are acting as a group

to decide on what bids to select.

The Theory and Definition of its Terms

From the experimental procedure it is clear that we are interested in being

able to explain the behavior observed during Stage 3 from a knowledge of the

individual behavior exhibited in Stage 2 . Our theory is very simple and states:

The behavior of a group is a direct consequent of the individual decision

procedures with the addition of a process for resolving conflict (disagreement

on bids) when it occurs. In other words, given the individual behavior expressed

during Stage 2 and a procedure for resolving conflict, a group's trial by trial

decisions can be immediately explained.

— The recorded behavior on all trials consists of two prices stated in terms
of dollars and cents with the appropriate marks as to whether these bids won or
lost. Also, it should be noted that the experimenter uses a different set of
pairs of random numbers, drawn from the same population, for each of these
stages.
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To test this theory it is necessary that each term be operationally

defined. To begin with, both an individual's and a group's decision behavior

consists of that sequence of events which is recorded on their forms in Stages

2 and 3, with two slight modifications. These occur because we are primarily

interested in explaining the sequence of bids in terms of the changes which take

place from previous bids. In brief, we are not concerned with the actual prices

themselves but rather with explaining the shifts in attention from market to

market and the alterations in prices whether up or down. As a result, the actual

behavior of an individual or a group is abstracted into a form which records

trial by trial behavior in terras of wins, losses, increases, and decreases. If

an individual or a group decides to bid one price on both markets for the entire

25 trials, there are no data to explain as no bidding changes have taken place

even though there is a record of wins and losses. Accordingly, the decision

behavior to be explained consists of a group's actual play described in terms

of the attributes win, loss, increase, and decrease, with all sequences of two

or more trials of constant price bids in both markets deleted.

For example, in Table 1 there is a series of five trials as recorded during

Stage 3 with the corresponding abstracted sequence. It is the latter sequence,

deleting the events marked "no change" that the theory is required to predict.

Stage 3
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The second term to define is the expression "the individual decision

procedures." There are presumably a number of ways in which these processes

could be defined. One such is to take the rules and comments as written by

the subjects before and during Stage 2 as the statement of what constitutes

their decision rules. But^ as they are at liberty to amend or completely alter

their rules while playing this method has little to recommend it. Our approach

is to take the data as produced by Stage 2 and process them through a Rule

Generating Program. The function of this program is to infer the decision

rules used by each subject to generate his bids. The Rule Generating Program's

output is a decision rule which is stated in terms of the attributes listed

in the first part of the second column of Table 1, e.g. Win - Win, Win - Loss,

Loss - Win, Loss - Loss. Associated with each of these attributes are

parameters which describe the behavior that results, in terms of increase,

decrease, left, or right, when these events occur.

For instance, an individual who shifts from the left to the right market

and back again every time he encounters a Win ~ Win situation would have an

alternating side parameter associated with this attribute. The side parameter

then keeps track of which market will be attended to next. Similarly, a subject

who alternates between increases and decreases when faced with Loss - Win or

Win - Loss situations would have an alternating direction parameter associated

with one or both of these attributes. In some cases a subject's response to

a particular situation, e.g. Loss - Win, depends on what happened on the

preceding trial. In other cases, the subject behaves with admirable constancy

such that his response to a given situation is always the same. Despite the

variety of responses the Rule Generating Program is able to discover such
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dependencies and include them in the description of a subject's decision rules.

Accordingly, the output is a list of the four attributes with the relevant

associated parameters. This list or set of rules is sufficient to account for

the behavior recorded during Stage 2 . In fact, the list constitutes precisely

what we mean by the individual's decision procedures

„

The third item to define is the process for resolving conflict. Conflict

occurs when two individual decision rules produce different responses to the

occurrence of a specific event, say a Loss - Loss situation. To resolve the

conflict a third list of attributes or decision rules is used. These rules

consist of a standard set of responses to the four possible events--Win- Win,

Win - Loss, Loss - Win, Loss - Loss--with the addition of an alternating side

parameter on the attributes Win - Win and Loss - Loss.— These responses are

given in Table 2, where S refers to the side (left or right market) specified

by the side parameter.

Conflict Reso





To sununarize, the theory states that a group's decision behavior is

produced by the individual decision procedures plus a conflict resolving

process. Consequently, to select a group's next bid the theory takes each of

the two individual decision rules and notes their responses to the current

situation. If they are the same, this response constitutes the theory's

prediction. If they differ, then the theory's prediction is generated by

the conflict resolving rule. Thus, the theory is able to produce a

response for every situation and it is these responses which are the theory's

predictions of a group's Stage 3 decision behavior.

Testing Procedures and Results

In order to subject the theory to empirical test five pairs of subjects

8 /
were run through Stages 1-3 of the experiment.- The results from Stage 2

processed by the Rule Generating Program and five pairs of individual decision

9/
rules were generated.- Each pair of decision rules was then coded into the

form required by the theory.

—

8/
— The only exception to the experimental procedure outlined above was that

in some cases Stage 3 contained more than 25 trials. Our object was to collect
as much data as possible and if time permitted more than 25 trials were run.

9/- This program is currently in flow chart form only. Hence, the
results presented here are derived by hand sinailation. It is expected that
the program will be coded and operating before long so that the entire
theory can be executed by a computer.

— This part of the theory is coded in Information Processing Language V,
(Newell, eto_alo, 1961), and was run on an IBM 1620, Mark II,
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To be able to predict the behavior of each group the theory must be

provided with a similar history of experience. Hence, once the individual

decision rules are derived the theory requires one additional piece of informa-

tion--the first bids on both markets made by the group and whether they won

or lost. Given this information the theory makes its prediction for the next

trial. At the end of each trial it is then given the relevant history of Wins

and Losses as experienced by this group in Stage 3 . By the end of the group's

trials the theory has generated a predicted sequence of behavior for all but

the first. These predictions are directly compared with the abstracted sequence

derived from the group's recorded decision behavior.

—

The theory's success in predicting the sequence of decisions made by

these five groups is shown in Table 3. As noted above, the total number of

trials during Stage 3 varied from group to group. All groups, however, played

at least 25. Hence, the second column of Table 3 records the total number

experienced by the group less those on which no change took place. The

remaining columns contain the proportions of correct responses produced by

the theory as well as statistical estimates of the likelihood of these

proportions being achieved by chance--ioe. a process that selects responses

at random.

In all cases the theory's predictions of the group's decision behavior

is significantly different from a random process at the .01 level. On the

— To facilitate this comparison the record of the group's behavior is also
placed in the computer so that both the predicted and the observed responses can
be printed out trial by trial.
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selection of the correct side alone the results are less impressiveo For there

Group
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Implications for the Study of Group Behavior

The theory of group decision behavior as well as the results presented above

demonstrate the possibility of being able to explain in some detail the decision-

making process that takes place in groups. We freely admit that our theory has

not yet been extensively tested and that the results reported here pertain

solely to two person groups. However, we have begun to test a slightly amended

version of the theory against the decision behavior of these person groups,

and the results to date, while less striking than in the two person situation,

are significant at the .01 level. Consequently, it appears as though an aspect

of group decision behavior has been isolated as well as identified and that

an information processing theory is sufficient to account for this decision-

making behavior.

The theory itself, it should be noted, is endowed with no additional

capabilities than are found in similar theories of human decision-making behavior

(Simon and Kotovsky, 1963). For example, the theory postulates that each

individual is capable of developing his decision rules in terms of the attributes

of the experimental task, e.g. wins, losses, increases, decreases, prices, etc.

The theory also posits that once an individual has constructed a rule he is

capable of employing it whenever it is called for--i,e„ activated by the present

situation. In addition the theory is provided with the ability to notice

both differences and similarities between symbols and is able to keep track of

a small number of such symbols in immediate memory at one time. The remaining

properties are described in an earlier section and need not be repeated. The

important point is that a theory composed of these properties is sufficient

to account for the decision behavior of groups as well as individuals. In brief.
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the evidence suggests that the second postulate of invariance is empirically

sound.

At the beginning of the paper three questions concerning group decision

behavior are raised. The first concerns the possibility of explaining the

decision behavior of a group from a knowledge of the decision processes of its

members. Our theory and results appear to provide an affirmative answer to

this question. Moreover, it is our contention that the theory also provides

the empirical basis from which answers can be derived for the remaining two

queries.

In order to discover how and by what mechanism the process of arriving at

a group decision affects the individual's decision processes only one additional

stage would be required in the experiment. Stage 4 would consist of requiring

the individuals to play by themselves for another 25 trials. These data would

then be processed by the Rule Generating Program which would yield a current

description of their decision rules. The decision rules for each subject from

Stages 2 and 4 could then be compared. Such a comparison assumed that any

change in an individual's decision rule is a direct result of the group decision-

making experience. To subject this assumption to test it would be necessary to

be able to describe the process as well as the conditions under which such altera-

tions take place. In short, a theory is required which accounts for the process

by which individuals acquire and amend their decision procedures. While we are

not at present able to produce such a theory, the inclusion of Stage 4 would

appear to provide the requisite data from which it could be developed.

The third query concerns the effect on a group's decision behavior of the

psychological characteristics of the participants. Although no theory yet exists





- 17 -

which links specific psychological characteristics to particular types of

decision rules, it is not unreasonable to conjecture that such a relation might

be empirically true. One method of investigating the merits of this

hypothesis would be to present all subjects with a standard battery of tests

prior to Stage 1 . If a comparison of their psychological characteristics

and their decision rules revealed significant correlations, then these results

would tend to support the general proposition. However, in order to test a

specific hypothesis concerning the relation between certain psychological

characteristics and a particular class of decision rules it would also be

necessary to be able to classify decision procedures into a number of different

types. For if one is to be able to demonstrate that decision-making processes

reflect the psychology of the subject, then it must be possible to recognize

as well as categorize all differences in the former. While to our knowledge

no research has yet been conducted on the categorization of individual decision

processes, experiments are being conducted to determine the empirical merit of

this conjecture.
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